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Pabouast mporpamMmma 06111€00pa30BaTEIbHON JUCITUTUINHBI «bHOTOTHS
pa3paborana Ha ocHoBe DeniepanbHOro rocy1apCTBEHHOTO 00Pa30BATENBLHOTO
cTaHgapTa cpeaHero ooiiero oopazosanus (nanee - GI'OC) (I[Ipukaz MunoOpHayKu
Poccun ot 17 mast 2012 1. Ne 413), deaepalibHOT0O TOCyAapCTBEHHOTO
00pa30BaTeNbHOrO CTAaHAAPTa CPETHETO MPOPECCHOHATBHOTO 00pa30BaHUs 1O
crenraibHOCTH 13.02.07 «iiekTpocHab:keHue (110 OTPACTSIM)»

(3apeructpupoBano B Munrocte Poccun 22 nexadbps 2017 r. N 49403), npumepHoit
paboueit mporpamMmsbl 00111€00pa30BaTENbHON JUCHUIUIMHBI «bronorus» ass
MpoQEeCCHOHATIBHBIX 00pa30BaTENbHBIX OPTaHU3alUN, YTBEPKIECHHON Ha 3acelaHUU
CogBera 10 OLIEHKE COICpPKAHMSI U KaueCTBa MPUMEPHBIX pab0YnX MporpamMm
00111e00pa30BaTEIHLHOrO U COLMATBHO-TYMAaHUTAPHOTO LIUKIIOB CPEIHETO
npodeccuonanbHoro oopazoBanus (Ilpotokosn Nel4 ot 30 Hos1O6ps 2022r.)

Opranu3anus - pa3paboTUuK: I'ocynapcTBeHHOE ABTOHOMHOE
npodeccuoHaibHOe 00pa3oBaTeNibHOe yupexkaenue PecnyOnumkn Xakacus «ArpapHbIi
TEXHUKYM

Pazpabotuuk: bpeikcuna I'.C., mpenomaBatens ['AIIOY PX «ArpapHsiii
TEXHUKYM»
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1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOT'PAMMBbBI
OBIIEOBPA3OBATEJILHOM JJUCHUIIJIAHBI «BUOJIOT UsT»

1.1. MecTo IMCUMILIMHBI B CTPYKTYpe o0pa3oBaTeabHoi nmporpammbl CITIO

O61eo0pazoBaTenbHas JUCHUIIIMHA «bUonorus» n3yyaercss Ha 6a30BOM ypOBHE
B 001Ie00pa30BaTENbHOM IHMKJIE Y4eOHOro IUlaHa OCHOBHOM MpOQecCHOHATBHON
o0pa3oBaTeabHOI MPOrpPaMMBbI.

TpynoemkocTs muctnuriuinHbl «buonorus» Ha 0a30BOM ypOBHE COCTaBisiEeT 72
yaca, W3 KOTOpPHIX 12 dYacoB BKIOUYaeT NPodeccHoHaTLHO-OPUEHTUPOBAHHOE
CoJiep)KaHue, YCWIMBAIOIIEE NPOPECCHOHANBHYIO COCTABIAIONIYI0 MO KOHKPETHOM
npodeccun  WIM  COEIUadbHOCTH B 3aBucuMocty ot  OI'OC  CIIO
npodeccun/crenuaibHOCTH.

[IpodeccnoHaIbHO-OPUEHTUPOBAHHOE COJICPKAHUE PEATTU3YETCS B MPUKIAJTHOM
moxayie (paszen 5 “buonorus B KuU3HW) IS Bcex Mpodeccuit/crenuanibHOCTe Ha
MaTepuaie KecoB, CBI3aHHBIX C aHAIM30M WH(OpPMAIMU O Pa3BUTHUU W MPUMEHEHUU
OMOTEeXHOJIOTHA 1O  oTpacisM  Oyaymied  1podecCHOHambHON — NeITeTbHOCTH
oOyuatomuxcs. Kpome Toro, mnpodeccuoHanbHO-OPUEHTUPOBAHHOE —COJAEpKAHHE
YUYUTBIBAaE€TCA B pazaene 4 “DOkoynorus” TMpU  BBINOJHEHUM JIA0OPATOPHBIX W
NPaKTUYECKUX paboT, CBSI3aHHBIX C Oynymier mnpodeccHoHaIbHON JesATEeIbHOCThIO
00yJaroImMXxcs.

[leppon  oOyueHus W  pacopeneiieHue IO  CEeMecTpaM  OIpeiesseT
oOpasoBarenbHas OpraHU3alUs CAMOCTOSITENIbHO, C Y4Y€TOM JIOTUKH (HOpMUPOBAHUS
MPEAMETHBIX ~ PE3yJbTaToB, OOmUX ©W  MNpodeCCHUOHATBHBIX  KOMITCTCHIIUN,
MEXIPEAMETHBIX CBSI3¢d C JPYrMMH JUCIUIUIMHAMH 00I1e00pa30BaTeIbHOTO U
oOmenpodecCHOHaTFHOTO ITUKIIOB y4eOHOTO TIIaHa.



1.2. llenu u nu1aHupyeMble Pe3yJbTAThl 0CBOEHHS TUCHUILINHBI:

Hean: ¢QopmupoBanue y CTYJIEHTOB TMPEACTABICHHS O  CTPYKTYpHO-
(YHKIMOHATBLHON OpraHu3alliy >KUBBIX CUCTEM PA3HOIO paHIa KaK OCHOBBI MPUHSATHUS
pEIICHNI B OTHOIIIEHNH O0BEKTOB KUBOUM MPUPOJIBI U B TPOU3BOJICTBEHHBIX CUTYAIHSIX.

3agaun:

1) copmMupoBaTh MOHUMAHUE CTPOCHHS, MHOTOOOpa3Usi M1 OCOOEHHOCTEH >KMBBIX
CHUCTEM Pa3HOTO YPOBHS OpraHU3AIMH, 3aKOHOMEPHOCTEH MPOTEKAHMS OUOTOTHYCCKUX
IPOLIECCOB M SIBJIEHUM B OKPYXKAKOILIEW Cpele, LEJIOCTHOW HAYYHOW KAPTUHBI MHPA,
B3aMMOCBSI3HU U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BuUTh YyMEHHUS ONPENENATh KUBbIe OOBEKTHl B MPUPOJE; MPOBOJIUTH
HaOMIOACHUST 32 DKOCHUCTEMaMU [JIsi BBISBICHHUS ©CTECTBEHHBIX W aHTPOIOTEHHBIX
W3MEHEHUH, HHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOCHUH,

3) cdopmupoBaTh HABBIKA  TMPOBEACHUS  MNPOCTEUIUX  OMOJOTHYECKHX
AKCIIEPUMEHTAIILHBIX UCCIIEIOBAHMNA C COOIOACHUEM MPABHII O€30TIaCHOTO OOpaIeHus
c 00beKTaMH U 000PYIOBAHUEM;

4) pa3BUTh yMEHHUSI MCIOJIb30BaTh MH(GOPMAIMIO OMOJIOTMYECKOT0 XapakTepa u3
Pa3JIMYHBIX UCTOYHUKOB;

5) chopmupoBaTh YMEHUS MPOTHO3UPOBATH MOCIEICTBHS CBOCH JEATEIHHOCTH IO
OTHOIICHHIO K OKpY’XKalolllel cpeae, COOCTBEHHOMY 3J0pPOBbIO; OOOCHOBBIBaTH H
coOI0/1aTh MEphI MPOPUITAKTUKH 3a00JIEBaHUN.

6) chopMupoBaTh MOHUMAHUE 3HAYUMOCTH JOCTHKCHHN OMOJIOTMYECKON HAYKU U
TEXHOJOTUA B TNPAKTUYECKOM JEATEIIBHOCTH YEJIOBEKA, PA3BUTHUU COBPEMEHHBIX
MEIUIMHCKUX TEXHOJOTUN U arpOOMOTEXHOJIOTHA.



1.2.1. Ilnanupyemble pe3y/abTaThl 0CBOEHHS 0011e00pa3oBaTeIbHOM JMcUMIIMHBI B cooTBeTcTBUH ¢ ®I'OC CIIO u Ha

ocHoBe ®I'OC COO
Kog n MnhaHupyemble pe3ynbTaTbl OCBOEHUA AUCUMUNIUHDI
HaumeHoBaHue
dopmupyembix O6wme’ AucumnanHapHbie?
KomneTeHuuii

OK 01. BbibupaTb
cnocobbl peweHuns
3ajau
npo¢eccnmoHanbHOM
AeATeNbHOCTH
NPUMEHUTENBHO K
pPa3NMYHbIM
KOHTEKCTam

B yacTu Tpy[0BOro BOCNUTaHUA:
- TOTOBHOCTb K TpyAy, OCO3HaHME LEHHOCTU MacTepcTBa,
Tpyaonobue;

- TOTOBHOCTb K aKTMBHOM AeATENbHOCTU TEXHONOTMYECKOW U

COLMANbHON HAMNPaB/IEHHOCTU, CNOCOBHOCTb MHULIMMPOBATH,

NAaHWpPOBaTb W  CaMOCTOATE/IbHO  BbIMNOAHATbL  TaKylo
OEeATeNbHOCTD;
- WHTEepec K pas3amyHbim chepam nNpodpeccMoHanbHOMN
AeATeNbHOCTY,

OBnageHue yHMBepCaibHbIMMU y4eOHbIMU NO3HABATEIbHbIMMU
AeNCTBUAMMU:

a) 6a3oBble n0rMyecKue AencTema:

- camocToATenbHO GOpPMYyNMpPOBaTb M aKTyaAM3MpPOBaTb
npobnemy, paccmaTpmBaTb €e BCECTOPOHHE;

- YCTaHaB/NBaTb CYLLECTBEHHbIM NPMU3HAK UM OCHOBAHUA ANS

CpaBHeHUA, Knaccndpmkaumm n ob6obueHns;

ChOPMMPOBAHHOCTb 3HAHWI O MecTe M poan buonornn B
CUCTEME HAYYHOro 3HaHWA; GYHKLMOHANbHOW FPaMOTHOCTM
4yeNoBeKa AN1A pPeLeHMs KU3HEHHbIX Npobaem;

ChOPMMPOBAHHOCTb YMEHWUS  pacKpbiBaTb codepikaHue
OCHOBOMONAraloWmMX BMONOrMYECKUX TEPMMHOB U MOHATUNA:
¥KU3Hb, K/IEeTKa, TKaHb, OpraH, opraHuWsm, BuA, NONynAuUMs,
sKocuctema, 6uoueHos, 6buocoepa; metabonusm (obmeH
aHeprum), romeocTas

BeLLecTs n npespalleHue

(camoperynauyus), 6nocuHTe3 6enka, CTPYKTYpHanA

OpraHM3auUmsa XMBbIX CUCTEM, ANCKPETHOCTb, CAMOpEerynaLms,
camoBocnpousseaeHue (penpoayKkums), HacneacTBEHHOCTb,

M3MEHYMBOCTb, 3HEPro3aBUCMMOCTb, POCT U Pa3BUTUE,
YypOBHEBasA opraHn3aums;
cPOPMMPOBAHHOCTL  YMEHMA  PaAcKpbiBaTb  COoAepXKaHue

OCHOBOMONAralWmnx 6bMonornMyecknx Teopuihn U runoTes:

KNEeTOYHOM, XPOMOCOMHOM, MYyTaLMOHHOWN, 3BOJIIOLMOHHON,




- onpenenAtb Uenn AeaTeNbHOCTM, 3a4aBaTb NapameTpbl U
KPUTEPUU UX OOCTUNKEHUS;
- BbIABAATb

3dKOHOMEPHOCTHU n npoTtmneopeyuna B

paccMmaTpunBaemMbIX ABNEHUAX;

- BHOCUTb KOPPEKTMBbI B [AeATe/bHOCTb, OLEeHMBaTb
COOTBETCTBME  pe3y/bTaToOB LEAAM, OUEeHMBATb PUCKK
nocneacTBuii AeaTeNbHOCTH;

- pa3BMBaTb KpeaTMBHOE MblIlNEHME MPU  PeELLEHUM

YKU3HEHHbIX Npobaem

6) 6a3oBble uccneposatesbCckue aencTema:
- B/lageTb  HaBblkaMn  y4ebHO-UccnenoBaTeNbCKOM U
NPOEKTHON AeATENbHOCTU, HAaBblIKaMK pa3pelueHna npobaem;
- BbIABNATb NPUYNHHO-CNEACTBEHHbIE cBA3U n
aKTyanM3MpoBaTb 3aAayy, BblABUraTb FTMNOTE3Y ee pelleHus,
Haxo4uUTb  aprymeHTbl  ANA  [OKa3aTenbCcTBa  CBOMX
YTBEPXKAEHWUN, 334aBaTb NAapaMeTPbl U KPUTEPUUN PELLEHUSA;

- @HaNM3MpoBaTb MONYYEHHble B XO4E pPeLeHMA 33[34u
pe3ynbTaTbl, KPUTUYECKM OLEHUBATb MX [OCTOBEPHOCTb,
NPOrHO3MpPOBaTb N3MEHEHME B HOBbIX YC/10BUAX;

- yMeTb MNEepeHOCUTb 3HAHWA B MO3HABaTENbHYD WU
NpaKTUYecKyto 061acTu KU3HeaeATeNbHOCTY;

- YMeTb WHTErpmMpoBaTb 3HAHWA W3 pPasHbIX MNPeaMETHbIX
obnacren;

- BblABUraTb HOBble WAeWn, npeanaraTb OPUTMHAMbHbIE
noaxoAbl U peleHus;

- CNocobHOCTb WX WMCNO/Mb30BaHWMA B MO3HABATE/NIbHON M
COUManbHOM NPaKTUKe

NPOUCXOXAEHNA XKU3HUN N YeNOBEKa,

chopmmnpoBaHHOCTb ymeHun pacKpbIBaTb

OCHoBoOMoarakouine buonorunyeckne 3aKOHbI n

3akoHomepHoctu (I. MeHagens, T. MopraHa, H.U. BaBnnosa,
3. Tekkensa, @. Mionnepa, K. Bspa), rpaHuubl KX
NPUMEHMMOCTMU K }KUBbIM CUCTEMAM;

npuobpeteHne onbiTa MNPUMEHEHUA OCHOBHbIX METOA0B
Hay4yHOro 6uonorum:

NO3HaHUA, MCNOJZIb3yeMbIX B

Ha6l'|I-O,CI,eHMF| M onnCaHmAa XKusbiXx cCUCTeEM, NnpoueccoB wu

FIBJ'IGHVIVI,' opraHunsauun un nposeneHuA 6uonornyeckoro
KCNepumeHTa, BblABUXEHUA rmnoTes, BblAB/IEHUA
3aBNCMMOCTU mexay ncecneayembimm BE/IMYNHAMMU,

06BACHEHUA NONYYEHHbIX Pe3y/ibTaToB U GOPMYAMPOBAHUA
BbIBOAOB C WMCMO/Ib30BaHMEM HAYYHbIX MOHATUI, TEOPUN WU

3aKOHOB;
CPOPMMUPOBAHHOCTb  YMEHUA  BblAENATb  CYLLECTBEHHbIe
NMPU3HaKM BUPYCOB, K/AETOK MPOKApMOT W  3yKapuoT;

OAHOK/NETOYHbIX U MHOTOK/JIETOYHbIX OpraHnMamos, BWUAOOB,

6MOreoLEHO30B M 3KOCUCTEM; OCOBEHHOCTM MPOLLEeCcCcoB
obMeHa BeLeCTB W nNpeBpalleHns 3SHeprun B KeTKe,
$OTOCUHTE3a, MNACTUYECKOro U 3HepreTMyeckoro obmeHa,
XeMOCWMHTE3a, MMTO3a, Meio3a, ONN0A0TBOPEHUA, Pa3BUTUA
M PasSMHOMEHUA, WHAMBWAYaNbHOrO Pa3BUTUA OPraHM3ma
(oHTOreHesa), 6opbbbl 3a cyllecTBOBaHWE, €CTECTBEHHOrO
npMCNocobaeHHOCTH

oTtbopa, BMAo00b6pasoBaHus,

OopraHMamoB K cpeae 06VITaHVIF|, BAINAHNA KOMMNOHEHTOB
9KOCUCTEM, QaHTPONOreHHbIX M3MEHEHMN B 3KoCUCTeMax

cBoe MeCTHOCTH, KpPYyrosopoTa BeLWeCTB WU NnpeBpalleHune




aHepruu B buocdepe;
CcHOPMMPOBAHHOCTb YMEHUA pewaTb bronornyeckme 3agaum,
COCTaBNATb TEHOTUMUYECKME

CXEeMbl CKpewumBaHuUA Ans

Pa3HbIX TMNOB HacnenosaHWA MNPU3HAKOB Yy OPraHM3mos,

COCTaBNATb CXembl nepeHoca BewecTtB W 3HeprMn B
aKocucTemMax (Lenu NUTaHuA, NULLLEBbIE CETH)

OK 02. B 061aCcTM LLEHHOCTU HAY4YHOrO NO3HAHUA: COOPMMPOBAHHOCTD  YMEHWUN  KPUTUYECKM  OLEeHMBATb

Ncnonb3oBatb

COBpEeMeHHble
cpencTBa NOMUCKa,
aHanuMsa u
WHTepnpeTauum
MHPopMaLmK 1
MHOOPMALMOHHbIE
TEXHONOMUU ANA
BbINONHEHMA 33434
npo¢eccnmoHanbHOM
AeATeNbHOCTH

- cPOPMUPOBAHHOCTb MMUPOBO33PEHUNA, COOTBETCTBYIOLLErO
COBPEMEHHOMY YPOBHIO Pa3BUTMA HayKM U OOLLECTBEHHOW

KYynbTyp,
MecCTa B

NPaKTUKK, OCHOBAHHOTO Ha ananore

cnocobcTBytoLwero OCO3HAHUIO cBoero
NOZIMKY/IbTYPHOM MUPE;

- COBEpLUEHCTBOBaHME A3bIKOBOM M YMTATE/IbCKOM Ky/bTypbl
KaK cpeacTBa B3aMMOLENCTBMA MeXAY NOAbMU U NO3HAHUA
MUpa;

- OCO3HAHWE LEHHOCTU HAy4YHOW AeATe/bHOCTU, FOTOBHOCTb
OCYLLECTBNATD NPOEKTHYO n nccnefoBaTeNbCKyHO
AEATeNbHOCTb MHAMBUAYANbHO U B Fpynne;

OBnaseHne yHUBepCaNbHbIMU y4ebHbIMM NO3HABaTENbHBIMM
AEeNCTBUAMMU:

B) pabora c uHpopmauueii:

- BNlafjeTb HaBblkaMM  MoOJAy4eHMA uHPopmMaumm U3
MCTOYHMKOB PasHblX TUMOB, CAaMOCTOATE/bHO OCYLLECTBAATb
MOWUCK, aHanuM3, CcUcTeMaTM3auuilo W UHTepnpeTauumio
MHPOPMaLMM Pa3NNYHBIX BUAOB M GOPM NPeaCcTaBNEHUSA;

- €034aBaTb TEKCTbl B Pa3anyHbiX GopmaTtax C y4vyeTom
Ha3HayeHMA UHbOpPMaLMM U LeneBon ayguTopuu, Bbibupas

oNTUManbHyto Gopmy NpeacTaBNeHUA N BU3yannsaumm;

nHdopmaumo BMONOrMYECKOro COAEPMKAaHWUA, BKAOYAIOLLYHIO

ncesaoHay4Hble 3HaHUA n3 Pa3nNYHbIX MCTOYHUKOB

(cpepactBa  maccoBoW  MHPOPMaUMKM, Hay4YHO-MOMNYAAPHbIE

MaTepuanbl);  WUHTEPNPeTMpoBaTb  3TUYECKME  aCMEeKTbl

COBpPEMEHHbIX WuccnegoBaHMin B buonoruu, meguuuHe,

H6rnoTexHonorum; paccmaTpuaTb rnobanbcHble 3KONOrnYecKme
npobnembl coBpemMeHHOCTH, GOPMUPOBATL MO OTHOLLEHWUIO K
HUM COBCTBEHHYIO NO3ULMIO;

CchOPMMPOBAHHOCTb cobCTBEHHbIE

YMEHUIA  co3AaBaTb

NMNCbMEHHbIe n YCTHblE COO6LLI,EHVIFI Ha OCHOBEe

buonormnyeckorr MHGOPMALMM U3 HECKOSIbKUX WCTOYHMKOB,
rPaMOTHO MCMONb30BaTb NOHATUIMHBIN annapaTt buonorum




- OLLeHWBATb AOCTOBEPHOCTb, IETMTUMHOCTb MHOPMaLUK, ee
COOTBETCTBME NPABOBbLIM M MOPa/IbHO-3TUYECKMM HOpMaMm;

- NMCNoNb30BaTb cpeacTea MHOOPMALMOHHbBIX "
KOMMYHUKALMOHHbIX TEXHONOTUIN B pelleHUU KOTHUTUBHDIX,
KOMMYHUKATUBHbIX WU

OpraHn3auynoHHbIX 3a43a4d C

cobntogeHnem TpeboBaHMM 3PrOHOMMUKMN, TEXHUKHU
6e30MacHOCTH, TUrneHbl, pecypcocbeperkeHunsa, NpaBoBbIX U
3TMYECKMX HOPM, HOpM MHPOPMALMOHHOM Be3onacHoCTy;

- BNageTb  HaBblkaMW  pacrno3HaBaHWA WU 3aLMTHI

MHPOpPMaLMM, NHPOPMALMOHHOM 6E30NacHOCTU INYHOCTH

OK 04. 3¢dpeKTnsHo

B3aMMOZENCTBOBATb
" paboTaTb B
KONNeKTuee Z
KoMaHae

- TOTOBHOCTb K CaMOpPa3BUTUIO, CaMOCTOATENIbHOCTU W
camoonpeeneHunto;
-oB/flafeHue HaBblKaMu y4yebHo-nccnen0BaTeNbCKOM,

NPOEKTHOMN U CoLMaNbHOM AeaTeNbHOCTY;

OsBnageHue YHUBeEpCaNAbHbIMU KOMMYHUKATUBHbIMU
pencremamum:

6) coBmecTHas AeATe/IbHOCTb:

- MOHMMaTb W WUCMOJIb30BaTb MPEMMYLLECTBA KOMAHAHOW U

UHAMBMAYANbHOM paboThbl;

- NPUHUMATb uenm COBMECTHOM [eATeNbHOCTH,
OpraHM30BbIBaTb W KOOPAMHMPOBATb AOENCTBMA MO ee
AOCTUXKEHUIO: COCTaBAATb NJaH OeNCTBUWA, pacnpeaenstb

POQN C y4EeTOM MHEHWMI YY4ACTHMKOB 0bOCYXKAaTb pe3ynbTaThbl
COBMECTHOW paboTbl;

- KOOPAWMHWPOBATb W BbINOAHATL pPaboTy B YCNOBUAX
peanbHoro, BMPTYyanbHOro Z KOMBWHNPOBAHHOTO
B3aMMOLENCTBUA;

- OCyWwecTBnATb NO3UTUBHOE CTpaTern4eckoe noseneHume B

npuobpeTteHne oOnNbiTa MNPUMEHEHMA OCHOBHbIX METOAOB
Hay4YHOro  MO3HaHWA,  uUcnoab3yemblx B  Buonoruu:
HabNOAEHUA M OMUCAHWUA KUBbBIX CUCTEM, MPOLECCOB U

ﬂBﬂeHVIVI,‘ opraHunsauunMn wun nposeneHuA 6uonornyeckoro
IKCNepumeHTa, BblABUXEHUA rmnoTes, BblAB/IEHUA
3aBUCMMOCTU mexay nceneayembimm BEINYNHAMMU,

06bACHEHUA MOJIYYEHHbIX Pe3ynbTaToB U GOPMYANPOBAHMA
BbIBOAOB C WMCMO/Ib30BAaHMEM HAy4YHbIX MOHATUI, TEOPUN U
3aKOHOB




Pa3/IMYHbIX  CUTyaumsax,  NPOABNATb  TBOPYECTBO U
BOObGparkeHne, bbITb MHULMATUBHbBIM

OBnageHue YHUBepCcanbHbIMU perynaTuBHbIMMU
hencremamum:

r) npuHatue cebsa un gpyrux noaei:

- NPUHMMATb MOTMBbLI W apPryMeHTbl APYrux No4er npwu
aHann3e pesynbTaToB AEeATEeNIbHOCTH;

- MPM3HaBaTb CBOE MPaABO M NPABO APYrUX Nto4er Ha OWNDOKK;

- pa3BuBaTb CNOCO6HOCTb MOHMMATb Munp C nosnuunn gpyroro
4Ye/10BEKa

OK 07.
CoaenctsoBaTb
COXPaHEeHWIO
OKpYy:Katowen
cpepapbl,
pecypcocbeperkeHun
t0, NPUMEHATb
3HaHusA 06
N3MEHEeHUN
KAMMaTa, NPUHUMUNbI
b6epexknansoro
npon3BOACTBa,
adpdeKTMBHO
AencTeoBaTh B
ype3BblYaMHbIX
CcUTyaumax

B 06/1aCTU3KONOrMYECKOro BOCMUTAHUA:
- cpOpPMUPOBAHHOCTb IKONOTMYECKON KyNbTypbl, MOHUMaHKE
B/IMSIHUA  COUMANbHO-9KOHOMMYECKMX  MPOLECCOB  Ha
COCTOSIHWE MNPUPOAHOM U COUMaNbHOM cpenabl, OCO3HaHWe
rnob6anbHOro XxapakTepa 3Ko0rM4Yecknx npobnem;

- NN1aHUPOBaHME M OCYLLEeCTBNEHNE AENCTBUIA B OKpYKatoLLel
cpege Ha OCHOBe 3HaHMA Uenel YCTOMYMBOrO pPas3BUTMA
YyenloBEYECTBa;

aKTMBHOE AencTsni,

HenpuaTue NPUHOCALLUX

Bpes,
OKpyKatowel cpeae;

- YMEHMe NPOrHo3npoBaTb HebAaronpUATHbIE 3KONOTMYECKMe
nocneacTeuns NpeanpuHUMaeEMbIX AENCTBUIA, NPeAoTBPaLLaTh
nx;

- pacwupeHuMe onbiTa  AEATE/NIbHOCTU  3KOJIOTMYECKOM
HanpaB/IEHHOCTY;

- OBNafieHMe HaBblKkamu y4ebHO-UCCNeaoBaTeNbCKOM, NPOEKTHOMN 1
CoLUManbHOM AeATeNbHOCTH

cPOPMMUPOBAHHOCTb YMEHMA NMPUMEHATb MNONYYEHHbIE 3HAHUA
ANA 06bACHEHMA BMONOTMYECKMX NPOLLECCOB M ABNEHUIA, ANA
NPUHATUA NPAKTUYECKMX PELLEHUI B NOBCEAHEBHOM KU3HU C
uenbto obecneyeHns 6e30MaCHOCTM CBOEro 340POBbA U
300pOBbS  OKpYKalowWmMx Antogen, cobnogeHva 340pOBOro

obpasa  KM3HM, HOPM T[PaMOTHOIO  MOBeAeHMA B
OKpY»KatoLLel npupoaHoM cpeae; NOHUMaHne
HeobXoAMMOCTU UCMNONb30BAHUA AOCTUKEHUI COBPEMEHHOM
6uonormm M BMOTEXHONOTUI  ANA  PaLMOHANbHOrO
npMpPoAoNoIb30BaHUA
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2. CTPYKTYPA U COJAEPKAHUE OBIIEOBPA3OBATEJBLHOM

T CTUTIIAHBI

2.1. O0beM AUCHMIJIMHBI U BUIbI Y4eOHOH padoThl

Buna yueOHoii padoThI

O0BeM B Hacax

O6bem 00pa3oBaTeIbHON MPOrpaMMbl THCITATITHHBI 72

B T.4.

OcHoBHoOeE coepxaHue 72

BT. 4.:

TeopeTuieckoe o0ydyeHue 40
B T.4. MPO(eCCHOHATHHO-OPUEHTUPOBAHHOE COICPIKAHNE 2

NPaKTUYECKHUE 3aHATHS 20
B T.4. IPO(ECCHOHATEHO-OPUEHTUPOBAHHOE CO/IEPIKaHUE 8

71a0opaToOpHbIE 3aHATHUS 4
B T.4. MPOeCCHOHATHHO-OPUEHTUPOBAHHOE COICPIKAHNE 2

KonTpoabHasi padora 6

IIpomexyTouHas aTTecTanms (3a4er) 2
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2.2. TemaTu4eCcKMid IJIAH M COAEPKAHUE TN CIATIIIUHBI

HaumeHoBaHue | CopepkaHue yuebHOro matepuana (0cCHoBHoe U Npo¢decCUOHANbHO-OPUEHTUPOBAHHOE), abopaTopHble | O6bem | dPopmupyemblie
pasaenos u Tem M NpPaKTUUYECKUe 3aHATUA, NPUKNALHOK Mmoayab (Npu Hannuum) yacos KomneTeHuuun
1 2 3 4
Paspen 1. KnetKa — cTpyKTYpPHO-PYHKLMOHANbHAA eAUHULLA }KUBOTO 18
Tema 1.1. OcHOBHOe coaepKaHue 2 OK 2
buonorua kak Teopetuyeckoe obyueHue: 2
HayKa. O6uwas CoBpeMmeHHble oTpacan buonornyeckmx 3HaHui. CeaAsb BUONOrMK C APYTUMKU HayKamm: Buoxmmms,
XapaKTepuUCTUKa |6unodusnKka, 6UMoHUKa, reHoreorpadpua n ap. Ponb n mecto 6uonornm B popmmpoBaHnn COBpeMEHHOM
KU3HU Hay4YHOM KapTWHbI MMpa. YPOBHM OpraHM3aumm K1uBon matepmn. O6LLaa XxapaKTepmUCTUKA *KU3HKN, CBOMCTBA
KMBbIX CUCTEM. XMMUYECKUIA COCTAB KNETOK
Tema 1.2. OcHOBHOE€ coaepKaHue 6 OK-1
CTPYKTYypHO- TeopeTuueckoe obyueHue: 2 OK-2
dyHKuMoHanbHa | KnetouHasa teopwmsa (T. LUBaHH, M. LLnenaeH, P. Bupxos). OCHOBHbIE NONOMKEHMA COBPEMEHHOM KNEeTOUYHOM OK-4
Al OpraHusaums Teopuu. TUnbl KNETOYHOW OPraHM3aLMN: NPOKAPUOTUYECKUI U 3YKAPUOTUUYECKMN. OQHOKNETOUYHbIE U
KNeTok MHOTOK/IETOYHbIE OpraHn3mMbl. CTpOeHUe NPOKAPUOTUYECKON KNeTKMU. CTPOEHMNE 3YKAaPMOTUYECKON KNETKMU.
HeknetouHble popmbl KM3HU (BUpPYCbI, BakTeprodarm)
NabopaTtopHbie 3aHATUA: 2
MpuobpeTeHne onbiTa NPUMEHEHNA TEXHUKN MUKPOCKOMMPOBAHMA NPU BbINOJHEHUN N1abOPaTOPHbIX
paborT:
NabopaTtopHan
1. NabopatopHan paboTta «CTpoeHne KNeTKM (pacTeHunsn, *KUBOTHbIE, FPUObI) M KNETOUYHbIE BKAKOYEHUA
(Kpaxman, KapoTUHOMAbI, XIOPONNACTbI, XPOMOMNAACTbI)»
MoarotToBKa MUKpoNpenapaTos, HabAoAeHME C MOMOLLbIO MUKPOCKOMA, BbIABIEHWUE PA3/IUYUIA MEXKAY
n3yvyaembiMmn 06beKkTamm, GopmynmMpoBaHMe BbIBOLOB
MpaKkTnyeckmne 3aHATUA: 2

BupycHble n 6aktepunanbHble 3abonesaHna. Obwme NPUHLMNLI UCNONb30BAHWUSA IEKAPCTBEHHbIX BELLLECTB.
OcobeHHOCTU NpUMEHEHNss aHTUOMOTMKOB. lNpeacTaB/ieHNe YCTHbIX COOBLLEHNI C Npe3eHTauuneld,
NOAroTOB/IEHHbIX MO MNEPEYHIO UCTOYHMKOB, PEKOMEHA0BaHHbIX NpenoaaBaTenem
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Tema 1.3. OcHOBHOE€ coaepKaHue 4 OK-1
CTpYKTYypHO- TeopeTtuueckoe obyueHue: 2 OK-2
dYHKUMOHanbHbI | XpomocomHas Teopusa T. MopraHa. CTpoeHne XpOMOCOM. XpOMOCOMHbI Habop KAETOK, FOMO/IOrMYHbIE U
e dakropbl HEromo/IorMYHble XPOMOCOMDbI, FANJIOUAHBIA M AnnaonaHbiM Habop. HyknenHosble kucnoTbl: AHK, PHK
HAcNeACTBEHHOC | HaxoXAeHWe B KNeTKe, UX CTpoeHne n GyHKLMKU. MaTpuyHble NpoLLecchl B KNeTKe: penimkaums, buocmHTes
™ 6enka, penapauma. FleHeTUYECKMI Kog, U ero CBOMCTBA

MpaKTUYecKne 3aHATUA: 2

PeweHune 3a4a4 Ha onpegeneHne Nocae0BaTeIbHOCTU HYKIEOTUA0B, aMUHOKUCAOT B HOPME U B C/ly4ae

U3MEHeHMA NOCNea0BaTeNbHOCTM HyKneoTuaos AHK
Tema 1.4. OcHOBHOEe coaepKaHue 2 OK-2
O6meH BewecTB | TeopeTuyecKkoe obyueHue: 2
M npespaweHne | MoHATUe meTabonm3am. ACCUMUNALMA U ANCCUMUNALUA — AiBE CTOPOHbI MeTabom3ma. Tunbl obmeHa
3Hepruu B BELLECTB: aBTOTPODHbIN U reTepoTPOdHbIN, a3PObHbIM M aHa3pPObHbIN. MNhacTMuecknini obmeH. PoTocmHTEs.
Knetke XemocuHTes
Tema 1.5. OcHOBHOe coaepKaHue 2 OK-2
YKu3HeHHbIN TeopeTtuueckoe obyuyeHue: 2 OK-4
LUUKN KNETKMU. KneTouHbi unKA, ero nepmoabl. MUTO3, ero ctagum 1 npoucxogaiume npoueccol. bBuonornyeckoe
Mutos. Meito3 3HaYeHne mmTo3a. Meios n ero ctaguu. NosegeHne XpoOMocom B meiose. KpoccmHrosep. bruonormyeckui

CMbICN Meno3a
KoHTponbHas MoneKynapHbIii ypOBEHb OPraHM3aLLmMn }KMBOFO 2
paborta
Paspen 2. CtpoeHue n pyHKUUUN OpraHusma 20
Tema OcHOBHOE€ coaepKaHue 2 OK-2
2.1.CtpoeHue TeopeTuueckoe obyueHue: 2 OK-4
opraHusma MHOrokneTo4Hble opraHnambl. B3ammocsA3b OpraHoB U CUCTEMbI OPraHOB B MHOTOK/IETOYHOM OpraHmn3me.

fomeocTas opraHU3ma M ero NnoAAep*KaHne B NpoLecce X1U3HeaeaTeNbHOCTH
Tema 2.2. OcHOBHOE€ coaepKaHue 2 OK-2
dopmbl TeopeTtuueckoe obyuyeHue: 2
PasmMHOKeHuA ®dopmbl pasMHOXKEHUA OpraHM3moB. becnonoe 1 nonosoe pasmHoxKeHue. Buapl 6ecnonoro
opraHusmos pasmHoXKeHuA. [lonosoe pasmHoXKeHue. [ameToreHes y }UBOTHbIX. CnepmaToreHes n ooreHes. CtpoeHue
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NONOBbIX KNETOK. OI'IJTO,CI,OTBOpeHMe

Tema 2.3. OcHOBHOE€ coaepKaHue OK-2
OHTOreHes TeopeTuueckoe obyueHue: OK-4
pacteHuiA, NHansmayanbHoe pa3BuTne opraHnMamoB. ImbpuoreHes u ero ctagmn. MoctambproHanbHbIM Nepuroa.
KUBOTHDIX U Ctaanun NnocTambpMOHaNbHOIO Pa3BUTUA Y XKMBOTHbIX M YenoBeKa. NpAamoe n Henpamoe passuTHe.
yenosekKa Buonornyeckoe ctapeHme n cmeptb. OHTOreHe3 pacTeHUiM
Tema 2.4. OcHOBHOe coaepKaHue OK-2
3akoHomepHoCT | TeopeTuyeckoe obyueHue: OK-4
M HacnepoBaHMUA | OCHOBHble NOHATUA FreHEeTUKU. 3aKOHOMEpPHOCTM 06pa3oBaHUA rameT. 3aKkoHbl . MeHaena

(moHorMbpuaHoe n nonnrnbpuaHoe ckpelmBaHme). B3anumoaeiicteme reHoB

MpaKTuyeckue 3aHATUA:

PeweHune 3a4a4 Ha onpegeneHne BepoATHOCTM BO3HUKHOBEHMNA HACNeACTBEHHbIX NPU3HAKOB NPU MOHO-,

AN-, NONUTMBPUAHOM M aHANN3UPYIOLLEM CKPELLMBAHNM, COCTaBAEHNE FEHOTUMMUYECKUX CXEM

CKpelmBaHma
Tema 2.5. OcHOBHOE€ coaepKaHue OK-1
CuenneHHoe TeopeTtuueckoe obyuyeHue: OK-2
HacneaoBaHue 3aKkoHbl T. MopraHa. CuenneHHoe HacnefoBaHMe reHOB, HapyweHue cuennenma. HachegosaHue
NpU3HaKoB NPU3HAKOB, CLLEMJIEHHbIX C MOJIOM

MpaKTUYecKne 3aHATUA:

PeweHwne 3aga4 Ha onpegeneHne BEPOATHOCTU BO3HUKHOBEHUA HAaCNeACTBEHHbIX NPU3HAKOB Npu

cLenJieHHOM Hac/nea0BaHUM, COCTaBAEHME TEHOTUMNYECKUX CXEM CKpeLLLMBaHNA
Tema 2.6. OcHOBHOe coaepKaHue OK-1
3akoHomepHOCT | TeopeTuueckoe obyuyeHue: OK-2
M U3SMEHYUBOCTU | N3MEHUYMBOCTb NPU3HAKOB. BMAbl M3IMEHUYMBOCTU: HaCNeACTBEHHAA U HEHAcAeACTBEHHAA. 3aKOH OK-4

rOMOJIOTMYECKNX PAA0B B HacneacTBeHHOM uameHumnsoctu (H.W. BaBunos). MyTaunoHHana Teopus
N3MEHYNBOCTU. Buabl MyTaumint M NPUYNHBI UX BOSHUKHOBEHUA. KapnoTtun yenoBeka. HacneactseHHble
3aboneBaHnA YenoBeKka. [eHHble U XpOMOCOMHble 6one3Hu YenoBeKa. bonesHn c HacheacTBeHHOM
npeapacnosioXeHHOCTb0. 3HaYeHNne MeaUUMHCKOM reHETUKU B NPeAoTBPaALLEHUN U IeYEHUM
reHeTUYecKnx 3aboseBaHuM YyenosekKa

n PaKTU4YeCKue 3aHATUA:
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PeweHue 3aga4 Ha onpegeneHne TMnNa MyTauum npu nepesaye HacneacTBeHHbIX MPU3HAKOB, COCTaB/iIeHMe
reHOTUNMYeCKnXx cxem CKpewmnBaHuMA

KoHTponbHas 2

CTpoeHune n GyHKLMN opraHmM3ma
paborta
Paspen 3. Teopua asonouumn 6
Tema 3.1. OcHOBHOe coaepKaHue 2 OK-2
Uctopusa TeopeTtuueckoe obyuyeHue: 2 OK-4
3BO/IIOUMNOHHOrO | MNepBble 3BOMOLUMOHHBbIE KOHUenuuu (HK.B. lamapk, XK.J1. BroddoH). dBontounoHHas Teopus Y. apsBuHa.
yyeHwusA. CuHTeTMYecKasa Teopua 3BOJIOLUN U ee OCHOBHbIE MOJIOXEeHUA.
Mukpoasontoun | Mukpoasoatouma. Monynauma Kak snemeHTapHas eaAnHULA 3BOOLMU. TeHeTUYECKME OCHOBbI IBOTIOLUN.
f dnemeHTapHble GpaKTopbl 3BONOLMU. ECTECTBEHHDBIM OTOOP — HaNpaBAALWKUI GaKTop 3BOAOLUM.

BupoobpasoBaHue KaK pe3ynbTaT MUKPO3BOIOLMM
Tema 3.2. OcHOBHOe coaepKaHue 2 OK-2
Makpossoaioun | TeopeTuueckoe obyuyeHue: 2 OK-4
. Makpossontouma. Popmbl U OCHOBHbIE HanpaBaeHMA Makpo3asoatouum (A.H. Cesepuos). MyTtn
BO3HMKHOBEHME | nocTuKeHMA Buonormyeckoro nporpecca. CoxpaHeHne 6nopasHoobpasuns Ha 3emne.
n passutue fMnoTesbl N TEOPUM BO3HUKHOBEHMUA U3HU Ha 3emne. [oaBneHmne nepsBbiX KNETOK U UX 9BOAOLMA.
YKU3HKM Ha 3emne | MpoKapMOTbl U 3yKapUOTbI. [IPOUCXOXKAEHNE MHOTOK/IETOYHbIX OPraHU3MOB. BOSHMKHOBEHME OCHOBHbIX

LapCTB 3yKapmnoT
Tema 3.3. OcHOBHOE€ coaepKaHue 2 OK-2
MpoucxoxaeHue | TeopeTnyeckoe obyyeHue: 2 OK-4
Yyenoseka — AHTpononorua — Hayka o yesnoBeke. CuctemaTmyeckoe nosioKeHue yenoseka. CxoacTBo U OTANYNA
aHTponoreHes yenoBekKa C XMBOTHbIMU. OCHOBHbIE CTaANM aHTPOMNOreHes3a. JBO/IOLUA COBPEMEHHOMO Yel0BeKa.

Yenoseyeckue pacbl U UX egUHCTBO. Bpema 1 nyTn pacceneHmnsa yenoseka no

nnaHete.MpncnocobneHHOCTb YeNoBeKa K Pa3HbIM YCIOBMAM cpesbl
Paspen 4. Skonorus 18
Tema 4.1. OcHOBHOe coaepKaHue 2 OK-1
dKonornyeckue | TeopeTuueckoe obyyeHume: 2 OK-2
¢dakTopbl U Cpezbl 06MTaHMA OPraHN3MOB: BOAHAA, HA3EMHO-BO34YLWHAA, NOYBEHHAA, BHYTPUOPTraHU3IMEHHaA. OK-7
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cpepabl XXNU3HU

®u3nKo-xmmmyeckmne ocobeHHOCTH cpes 0buTaHMA opraHn3mos. MpucnocobieHna opraHN3mMoB K KU3HU B
pa3Hbix cpeaax. NoHATMe akonormyeckoro gpakrtopa. Knaccnpumkauma skonornyeckmx pakropos. MNpasuno
MuHMmyma 0. JInbuxa. 3akoH TonepaHTHocTu B. Lendopaa

Tema 4.2. OcHOBHOe coaepKaHue OK-1
Monynauus, TeopeTnueckoe obyyeHue: OK-2
coobuiectsa, JKo/I0rMYecKan XxapaKTepMUCTUKA BUAA M NONYAAUMK. DKONOTMYECKasa HULWA BUAA. DKOOrMyeckme OK-7
9KOCUCTEMDI XapakTepucTukm nonynaumm. Coobuiectsa 1 skocuctembl. bUoLeHO3 1 ero cTpykTypa. CBA3K mexay

opraHnamamu B buoueHose. CTPYKTYPHbIE KOMMOHEHTbI SKOCUCTEMBbI: NPOAYLLEHTbI, KOHCYMEHTbI,

peayueHTbl. KpyroBopOT BeLLEeCTB U NOTOK 3HEeprum B akocucreme. Tpoduyeckne yposHu

MpaKTuyeckue 3aHATUA:

Tpoduueckme uenun n cetn. OCHOBHbIE MOKA3aTeNu sKocucTemMbl. bBuomacca n npoayKumna. IKonornveckme

nupamugbl uncen, buomaccol M sHeprun. Npasuao NMpamuabl SHEPTUW.

PelweHne NpakTUKO-OPMEHTUPOBAHHbIX PACYETHbIX 334aHUI NO NEPEHOCY BELLECTBA M SHEPTUM B

3KOCMUCTEMAX C COCTaBNeHME TPOPUUECKUX Liener U nupammg GUomaccbl n aHeprum
Tema 4.3. OcHOBHOe coaepKaHue OK-1
Buocdepa - TeopeTtuueckoe obyuyeHue: OK-2
rnobanbHas Buocdepa — knas o6onouka 3emnun. Pazsutmne npegcrasneHmin o buocdepe 8 Tpygax B.U. BepHaackoro. OK-7
3Konornyeckas Obnactn Buocdepobl M ee KOMMNOHEHTbI. KnBoe BelLecTBO 6uochepbl 1 ero GyHKUUK.
cuctema 3aKOHOMEpPHOCTH cyLecTBoBaHUA Buocdepbl. OcobeHHOCTM BrUochepbl Kak FN06aNBHOM SKOCUCTEMDI.

OnHamunyeckoe paBHoBecue B brnochepe. KpyroBopoTbl BELLECTB M BUOTEOXMMUYECKME LIUKbI.

FnobanbHble akoNornyeckne Npobaembl COBPEMEHHOCTH
Tema 4.4. OcHOBHOE€ coaepKaHue OK-1
BanaHue TeopeTtuueckoe obyueHue: OK-2
QHTPONOreHHbIX | AHTPOMOreHHble BO34ENCTBMA Ha bruochepy. 3arpAasHeHMA Kak BUA, aHTPOMNOreHHOro BO34eNCTBUS. OK-4
¢dakTopos Ha AHTpoOnoreHHble BO34eNCcTBUA Ha aTmocdepy. Bosaenctana Ha ruapocodepy. Bosgerictema Ha antocdepy. OK-7
6uochepy AHTpoOnoreHHble BO34eNCcTBUA Ha BnoTnyeckune coobuiectsa. YrnybneHHO M3yyatoTcA OTXOA4bl, CBA3AHHbIE C MK ...

onpeaeneHHon npodeccueit/cneumanbHOCTbO

n PaKTU4YeCKue 3aHATUA:

MpakTnyeckoe 3aHATHE «OTXO4bl NPON3BOACTBA»

*B TOM unucne npocbeccwonanbl-lo-opueﬂmpOBaHHoe cogepxKaHue NpPakTn4ecKoro 3aHATUA
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MpakTuyeckoe 3aHATUE «OTX0AbI Npon3BOACTBaY. Ha ocHoBe peaepanbHOro KnaccudUKauMOHHOTo
KaTa/iora oTxo408 onpeaensaTb KNAcC ONAaCHOCTM OTXOA0B; arperaTHoe COCToAHMe U pusnyeckyto popmy
0TX0A,0B, 0bpasyoLmxca Ha paboyem mecTe / Ha aTanax NPOU3BOACTBA, CBA3aHHbIE C OnpeaeneHHOoM’
npodeccueir/cneyumanbHOCTbIO

Tema 4.5. OcHOBHOe coaepKaHue OK-2
Bauauue TeopeTnyeckoe obyueHue: OK-4
couymnanbHo- 3a0poBbe M ero coctasastowme. PakTopbl, NONOKUTENBHO U OTPULLATENBHO BAUAIOWME HA OPraHM3M OK-7
3KONI0rMYeCcKux yenoseka. [Npobnema TeEXHOreHHbIX BO34ENCTBUIN Ha 340P0BbE YeI0BEKA (3N1EKTPOMArHMUTHbIE NOAS, nK ...
¢$aKTopoB Ha 6bITOBaA XMMKA, N3ObITOYHbIE WYMbI, paanauma 1 T.n.). Agantauma opraHM3ma YenoBeka K pakTopam
34,0pOBbe OKpy:Katower cpeapbl. MpnHUMNbI popMUpoBaHMA 340p0BbecbHeperatowero noseaeHma. Punsnyeckas
yenoBeKa aKTUBHOCTb U 34,0p0Bbe. BUOXMMMYECKME acNeKTbl PaLMOHANbHOIO NUTAHUA

NabopaTtopHbie 3aHATUA:

NabopaTtopHan paboTa Ha BbIbOP:

1. JNlabopatopHaa paboTta «YMcTBEHHaA paboToCNOCOHOHOCTLY

OBnageHne meTogamu onpeaesieHns nokasaTtenem ymcTrBeHHoM paboTocnocobHoCTH, 06bACHEHME

NOJIyYEHHbIX Pe3yabTaToB U GOPMYyINPOBaHME BbIBOAOB (MMCbMEHHO) C MUCMONb30BAaHMEM HAYYHbIX

NOHATUI, TEOPUIM U 3aKOHOB

2. NabopatopHas paboTta «BanaHme abnotTnyecknx GakTopoB Ha YenoBeKa (HU3KME U BbICOKME
Temnepartypbl)»

N3yyeHne mexaHM3MOB aZanTaLMmM OpraHM3Ma YeN0BEKA K HU3KMM M BbICOKMM TeMMepaTypam u

06BbACHEHWE NO/TYYEHHbIX pe3ybTaToB U GopMyAnpoBaHMe BbIBOAOB (MMCbMEHHO) C MCNONb30BaHNEM

Hay4YHbIX MOHATUIN, TEOPWUIA U 3aKOHOB

*B ToM uncne npodpeccMoHabHO-OPUEHTUPOBAHHOE coaepKaHue NabopaTOPHOro 3aHATUA

B KauecTBe TpUrrepoB CHM¥KatoWwmMx paboTocnocobHOCTb MCNOb30BaATb YCIOBUA OCYLLECTBEHUA

NPodecCMoHaNIbHOM AeATENbHOCTU: WYM, TeMnepaTypa, G13mdeckan HarpysKka u T.4.
KoHTponbHas

TeopeTnyeckme acneKTbl 3KOA0MUU
paborta
MpodeccMoHanbHO-OpUEHTUPOBAHHOE coAaepXKaHue (coaepkaHue NPUKAAZHOro moaynsa)
Paspen 5. buonorusa B XXU3sHu OK-1
Tema 5.1. OcHOBHOE€ coaepKaHue OK-2
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buoTtexHonormn | TeopeTuyeckoe cogeprkaHue: 2 OK-4
B YKM3HU BuoTexHonorns Kak Hayka 1 npomssoactso. OCHOBHble HanpaBAeHUA COBPEMEHHOW BUOTEXHONOTUN. 2 nK ...
Kaxkporo MeToabl 6uoTexHonornmn. O6vEeKTbl BUOTEXHONOTMU. ITUKA BUOTEXHONOTUYECKMX U TEHETUYECKNX

aKcnepumeHToB. MNpasunaa Nnoncka n aHanmsa bmoakonornyeckon MHGoOPMaLMmM U3 Pa3NIUYHbIX UICTOYHUKOB

(Hay4Han 1 yyebHO-Hay4YHasa AnMTepaTypa, CPeaAcTBa MaccoBoi MHGoOpPMaLuuK, ceTb HTEPHET U apyrue)

MpaKTuueckune 3aHATUA: 2

KeWcbl Ha aHann3 MHPOPMALMKM O HaYYHbIX AOCTUHKEHMAX B 061aCTN FeHEeTUYECKMX TEXHOIOMNIM, KNEeTOYHOM 2

NHXXEeHepuu, NULLEBbIX BMOTEXHONOIMI. 3alLunTa Keilca: NpeacTaBaeHNe pe3yibTaToB peLleHMsa Kemcos

(BblCTYNNEHME c Npe3eHTaunei)

*B ToM uncne npodpeccMoHaibHO-OPUEHTUPOBAHHOE COAePKaHMe NPAKTUYECKOro 3aHATUA 2

Tema 5.1 obazatenbHa Ana UydyeHus ctygeHTamm Bcex npodeccuii/cneumnanbHocTel
Tema 5.2.1. BUOTEXHONOIrMKM B NPOMBDILLJIEHHOCTH 4 OK-1
Tema 5.2.1. OcHoBHOe coaepyKaHue 4 OK-2
BbuotexHonorMn | MpakTuyeckne 3aHATUA: 4 OK-4
8 Pa3BunTMe NnpombiwNeHHON BUOTEXHONOTUI U ee NPUMEHEHME B KU3HW Ye/I0BEKA, MOUCK U aHaNu3 2 nK-...
MPOMBILWNEHHOC | 1\, hopMaLMKM U3 PA3NIMYHBIX UCTOYHMKOB (HayuHas 1 yueBHO-Hay4YHas nUTepaTypa, CpeacTBa MaccoBoii
™ MHbOpPMauUuUm, ceTb MIHTepHeT 1 apyrue)

KeWcbl Ha aHann3 MHPoOpPMaLLMKM O PA3BUTUM NPOMbILNEHHOM BMoTexHoNOrMi (Mo rpynnam)

3awmuTa Keica: MNpeacraBneHne pe3ynbTaToB peLleHUA KEMCOB (BbICTyNAeHWE C Npe3eHTauunei) 2
Tema 5.2.2. CoumanbHO-3TUYECKME acneKTbl BuoTexHonornin 4
Tema 5.2.2. OcHOBHOEe coaepiKaHue 4 OK-1
CouuanbHo- MpaKTuyeckme 3aHATUA: 4 OK-2
STu4eckue ITUYECKME acneKTbl Pa3sBUTUA BUOTEXHONOTUI U NPUMEHEHUNE UX B KU3HU YE/0BEKA, MOUCK U aHaNn3 2 OK-4
acneKTbl _ | vHbOpMaLWMK 13 pasINUHBIX UCTOYHMKOB (Hay4Has 1 yueBHO-Hay4YHan MTepaTypa, CPeACTBa MaccoBO/ MK ...
GuotexHonoruii nHPopmauum, cetb UHTEPHET U apyrue)

KeWcbl Ha aHann3 MHPopmMaLmnmn 06 3TUYECKUX acneKTax pa3BUTUA BUOTEXHONOMUI (Mo rpynnam)

3awmTa Keica: MNpeactaBneHne pe3ynbTaToB peLleHMA KeMCoB (BbICTyNAeHWe ¢ Npe3eHTauunen) 2
Tema 5.2.3. BUOTEXHONOIMMU U TEXHUYECKNE CUCTEMDI 4
Tema 5.2.3. OcHOBHOEe coaepiKaHue 4 OK-1
BbnoTexHoNOrMK | MpaKkTUYeCcKMe 3aHATUA: 4 OK-2
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M TeXHU4YecKue Pa3BuTME BMOTEXHONOMUI C NPUMEHEHUEM TEXHUYECKNX cucTem (bUonHxKeHepus, buonHpopmaTtumka, 2 OK-4
cucTembl H6UOHMKA) U UX TPUMEHEHME B XKM3HU YE/I0BEKA, NOMCK M aHanM3 MHGOpMaLMn U3 Pa3/INYHBbIX UCTOYHUKOB MK ...
(HayyHasa 1 yuebHO-Hay4YHan nuTepaTypa, CpeacTBa MaccoBon MHPopMaLmn, ceTb MHTepHET 1 apyrue)
KeWcbl Ha aHann3 MHPopMaLMKM O Pa3BUTUM BUOTEXHONOTUI C NPUMEHEHUEM TEXHUYECKUX cUCTEM (MO
rpynnam)
3aumTa Keica: NpeactaBneHme pesynbTaToB peLleHnA KelcoB (BbICTyneHue ¢ npeseHTaumnei) 2
MpomeXxyTouHan 2
artrectauusa no And.3avet
AucumnavHe
Bcero: 72
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3. YCJIOBUSI PEAJTU3ALIMU TIPOTPAMMBI OBIIIEOBPA3OBATEJILHOM
JUCHUILIAH

3.1. lns peaM3anvu NPOrpaMMbl JMCHUILTAHBI JOJKHBI OBITH MPELyCMOTPEHbI
cjeayinne crennajbHble MOMeIleHNs :

Kabuner «buonorum», OCHaIICHHBIH O0OpYyJOBaHUEM: MeOENb, JOCKA, MeI,
HarsigAHble MOCOOMS (KOMIUIEKTBI Yy4eOHBIX TaOJIMIl, IUJIAKaTOB), TEXHUYECKUMHU
cpencTBaMu OOy4YEHHS: KOMIIBIOTEp C YCTPOWCTBAMHU BOCIPOM3BEIECHUS 3BYKA,
IPUHTEP, MYJIbTUMEAUA-TIPOCKTOP C IKPAHOM, YKA3KA-TIPE3CHTEP ISl IPE3CHTALIH.

Jlaboparopusi, oOcHamieHHass OOOpyIOBaHUEM JJsi TPOBEACHHUS 3aHSATHI:
MUKPOCKOITBI, CEKyHJIOMEp, TOHOMETp, JlaboparopHas mocyaa (mpoOupKH, MOJACTaBKU
JUTsl IPOOUPOK, TMHUHIIETHI, MECOK, CTYNKH C MECTUKAMH, MPEIMETHBIE M TTOKPOBHBIC
CTEKJIa, CTEKJSIHHBIC MAaJOYKH, MpenapoBajbHbIE WIJbl, (UIBTpOBalbHAsA Oymara
(canderkn), crakaHbl) TUIIEPTOHUYECKUN pacTBOP XJopuaa Hatpus, 3%-Hbld pacTBOp
NepoKCUAa BOJOPOJA, pPAcTBOp MHojga B MOAUCTOM KajluM, TIUUEPUH, KIyOHU
KapTodens, JUCT 3J0JeH KaHAJCKOW, MoJa PSAOMHBI OOBIKHOBEHHOU (pSAOMHBI WU
TOMAaTa), TyK pen4aTblii, pa3BEJICHHbBIE B BOJIC IPOXIKH );

3.2. UudopmanuoHHoe odecredyeHre peaan3anuy NporpaMmmbl

st oOyyarommxcsi:
buonorus. O6mias 6uonorus. 10-11 xi1.: yueOHHK Jy1s1 00111€00pa30BaTEIbHBIX

yupexaenuit / A.A.Kamenckuii, B.B.Ilaceunuk, A.M.Py6uos: - M.,
[Tpocsenienue. 2019 .

Jlma mpenoasareneii:

1.buonorus. JlonoaHUTENbHbIE MATEPUAIBI K YPOKAM U BHEKJIACCHBIM
MaTepuaiam 1mo OuoJoTunu dKojoru u B10-
1 1knaccax/aBt.Coct.M.M.bonnapyk,H.B.KoBsuinna.—2-eu3.,crepeoTurr.—
Bousrorpan: Yuurens,2014.-167c¢.
2. OtkpeIThie ypoku Ouonoruu.10-11kmaccsr.—M.:BAKO,2014.—176c¢.-
(Macrepckas yuurtesist OMOJIOTHH).

HNuTepHeT-pecypcesl

1. «Enunas xomnexuus Llupposeix O6pazoBarensubix Pecypcor» (Habop 1 poBbIx
pecypcoB k yueOnukam juaun [Tonomapesoit M.H.) (http://school-collection.edu.ru/).
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https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&ust=1566810486916000

2. www.bio.lseptember.ru— rasera «brosorusy -npuioxeHue K «1 CeHTIOps».
3. http://bio.1september.ru/urok/ -Marepuaisl k ypoky. Bce paboThl, Ha OCHOBE
KOTOPBIX CO3/IaH CailT, ObLIM OmyOJMKOBaHKI B razere "buonorus". ABropamu caiita

npojenana 6onpias padboTa Mo CUCTEMAaTU3UPOBAHUIO TA3€THBIX CTaTel ¢ y4ETOM
MIKOJILHOM y4eOHOM mporpaMmsbl Mo npeamety "buonorus”.

4. www.bio.nature.ru — Hay4Hble HOBOCTH OHUOJIOTUH

5. http://ebio.ru/ - Dnexkrponnsiii yueonuk «buonorus». CogepKuUT Bce pa3aeisl

OnoJorun: OOTaHUKY, 300JI0OTHIO, AaHATOMUIO ¥ (DU3HUOJIOTHIO YEJI0BEKA, OCHOBBI
IIUTOJIOTHH ¥ TCHETHUKH, YBOIOIIMOHHYIO TEOPUIO M SKOJOTHIO. MOKET OBITh
PEKOMEH/IOBAH YYAIIMMCS IS CAMOCTOSITEIbHOM PabOTHI.

6. http://www.gbmt.ru/ - TocynapcTBennsiii buonorunueckuii myseit um. K. A.

Tumupszesa. Bupryansubie skckypcun: JKuBoTHble B Mudax u neresnax, KuBoTHsie-

cTpouTtenu, 3abota o moToMcTBe, Onacusle xuBoTHBIE. [ poBbie Komuu honaa
My3€esl MOTYT OBITh UCTIIOJIb30BaHbl B KQUE€CTBE MILTIOCTPALIUIA
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https://www.google.com/url?q=http://www.bio.1september.ru&sa=D&ust=1566810486917000
https://www.google.com/url?q=http://bio.1september.ru/urok/&sa=D&ust=1566810486917000
https://www.google.com/url?q=http://www.bio.nature.ru&sa=D&ust=1566810486918000
https://www.google.com/url?q=http://ebio.ru/&sa=D&ust=1566810486918000
https://www.google.com/url?q=http://www.gbmt.ru/&sa=D&ust=1566810486919000

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS
OBIIEOBPA30OBATEJBHON TUCHUATIIMHBI

KOHTpoJIb U OlleHKa Pe3yIbTaTOB OCBOCHUS 00Ie00pa30BaTeNbHON AUCHUILINHBI
packpbIBalOTCA 4epe3 AUCIHHUILUIMHAPHBIE PE3yNIbTaThl, HAIPABIECHHBIE HA (POPMUPOBAHUE
o0umx u npoeCcCUOHATBHBIX KOMIIETEHIMHI IO pa3zesiaM U TeMaM COAEp KaHUs y4eOHOTO
MaTepuaa.

O6was Paspen/Tema Twun OUEeHOUYHbIX MepoONpPUATUIA
KomneTeHums
Paspen 1. Knetka - KoHTponbHan paboTa
CTPYKTYPHO-OYHKLUOHANbHAA «MoneKkynsapHbIN ypOBEHb
€ANHULA XXNBoro OpraHM3auun }XUBOro»
OK 02 Buonorua kak Hayka. O6uwan 3anonHeHue TabanLbl C onncaHnem
XapaKTEPUCTMKA KU3HMU METOA0B MUKPOCKOMUPOBAHUA C UX

AOCTOMHCTBAMM U HEAOCTAaTKAMM.
3anonHeHue Tabanubl «BKNag yuyeHbix
B pa3BuTUE BMONOTUM»

3anoiHeHMe cpaBHUTENbHOW Tabanubl
CXOACTBA U Pa3/IMYNI }KUBOTO U He

KMBOTO

OKO01 CTpYKTypHO-PYyHKUMOHaNbHasa  |OueHMBaemasn AMCKYCCMA NO BONPOCam
OK 02 OpraHu3auma KNeToK nekumm

OK 04 Pa3paboTka MeHTa/bHOM KapTbl NO

KnaccuduKaumm KNeTok 1 X CTPOEHMIO
Ha NPO- 1 3YKapMOTUYECKUX U MO
LapCcTBaM B MMHM rpynnax
BbinonHeHWe 1 3awmTa NnabopaTopHbIX
paborT:

«CTpoeHue KNneTku (pactenus,
MBOTHbIE, TPMObI) U KNeTo4YHble
BK/IOYEHMA (Kpaxman, KapoTUHOUAbI,
XN10PONAACTbl, XPOMOMNAACTbI)»
MpaKTnyecKoe 3aHATHE.
MpeacTaBieHne YCTHbIX COODLLLEHNI C
npeseHTaumMen, NoAroToBAEHHbIX NO
NEPEeYHIO UCTOYHUKOB,
PEKOMEH0BaHHbIX NpenogaBaTenem

OKO01 CTpYKTYPHO-OYHKUMOHANbHblE  |PPOHTaNbHbIM onpoc
OK 02 daKTopbl HAaCNEACTBEHHOCTH Pa3paboTka rnoccapwmsa
PeweHue 3aga4 Ha onpegeneHune

nocnenoBaTeIbHOCTU HYKNeoTUA0B.,
AMMWHOKUCNIOT B HOPME U B CAy4ae
U3MeHeHMA NoCNea0BaTeIbHOCTH
HyKneotugos HK
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OK 02

ObmeH BellecTB U
npeBpalLeHMe 3HEPTumM B
KNneTke

®PpoHTaNbHbIN onpoc

3anosiHeHMe CpaBHUTEIbHOMN TabaunLbl
XapaKTepPUCTUK TUNOB 0bMeHa
BeLLecTB

OK 02
OK 04

HU3HEHHbIN LMK KNETKN.
MwuT03. Meiios

ObcyrKaeHMe No BoNpocam NeKumnu
Pa3paboTka neHTbl BpemeHu
YKM3HEHHOro LMKNa

Paspen 2. CtpoeHue un
¢$yHKUUM opraHusma

KoHTponbHana paboTta “CtpoeHune u
bYHKLMM opraHmMama”

OK 02
OK 04

CTpoeHue opraHusma

OueHnBaemasn AnCKyccuA
Pa3paboTka MeHTaNbHOM KapTbl
TKAHEW, OpraHoOB M CUCTEM OPraHoB
OpPraHM3MoB (pacTeHusn, XKMBOTHbIE,
YyenoBeK) C KPAaTKOMN XapaKTepUCTUKOM
NX GYHKLNI

OK 02

dopMbl pasMHOKEHUSA
OpraHM3mos

®poHTaNbHbIN onpoc

3anonHeHue Tabanubl C KpaTKOM
XapPaKTePUCTUKOM M Npumepamm ¢popm
Pa3MHOeHMA OpraHM3mMoB

OK 02
OK 04

OHTOreHes pacTeHUM, *}UBOTHbIX
M YenoBeKa

Pa3paboTKa NeHTbl BpeMeHU C
XapaKTepUCTUKOM 3TanoB OHTOreHe3a
OTAENbHOW FPYNNON }KUBOTHbIX U
YyenoBeKa N0 MUKpOrpynnam
Tect/onpoc

CocTaB/ieHME }KU3HEHHbIX LIMKNOB
pacTeHWi No otaenam (MOXOBUAHbIE,
XBOLWEBUAHbIE, MANOPOTHUKOBUAHbIE,
ro/I0CEMEHHbIE, MOKPbITOCEMEHHbIE)

OK 02
OK 04

3aKOHOMepHOCTM
HacnenoBaHMA

PaspaboTka rnoccapus
®poHTaNnbHbIN onpoc

TecT no BONpocam nekumm
PeweHune 3aga4 Ha onpegeneHune
BEPOSTHOCTM BO3SHMKHOBEHMUA
HacneACTBEHHbIX MPU3HAKOB Npu
MOHO-, AN-, NOANTNBPUAHOM U
aHANIN3UPYIOLLEM CKPELUMBAHWNM,
COCTaBNEHME reHOTUMNYECKUX CXEM
CKpelwmBaHus

OK 01
OK 02

CuenneHHoe HacnepoBaHue
NPU3HAKOB

Tect

PaspaboTtka rnoccapus

PelweHue 3aaa4 Ha onpeaeneHune
BEPOATHOCTU BO3HMKHOBEHMUA
HacneaCTBEHHbIX MPU3HAKOB Npu
cuenaeHHOM HacneaoBaHUK,
COCTaB/IEHME FTEHOTUMNYECKMX CXEM
CKpeLMBaHu1A
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OK 01 3aKOHOMEpPHOCTU N3MEHYNBOCTU |TecT.

OK 02 PeweHue 3apa4 Ha onpeaeneHue TMna

OK 04 MyTaLuKn Npu nepeaave
Hac/NeACTBEHHbIX NPU3HAKOB,
COCTaBNEHME FTEHOTUMNYECKUX CXEM
CKpelmBaHus

Paspen 3. Teopusa ssonouunm KoHTponbHaa paboTa “TeopeTnueckume

acneKTbl 3BOOLMN *KU3HM Ha 3emne”

OK 02 NcTopua sBoNOLUMOHHOTO @ poHTanbHbLIM onpoc

OK 04 yyeHua. Mukpoasontouma PaspaboTka rnoccapus TepMUHOB
Pa3paboTKa NeHTbl BpeMeHM Pa3BUTUA
3BO/IOLMOHHOIO y4eHuUA

OK 02 MakKpo3asontoumsa. OueHnBaeman guckyccua:

OK 04 BO3HMKHOBEHME U pa3BuUTUe MCNO/Mb30BaHNE apryMeHTOB,

YKMU3HWU Ha 3emne B6uonormnyeckom TEPMUHONOTUN U

CMMBO/IMKM ANA AOKa3aTeNbCTBa
pPOACTBA OPraHNM3MOB PasHbIX
CUCTEMATMYECKMX FPynn
Pa3paboTKa NeHTbl BpeMeHu
BO3HWUKHOBEHWA N PAa3BUTUA KU3HM Ha
3emne

OK 02 MpouncxoxaeHne yenoBeka — @ poHTanbHbIN onpoc

OK 04 aHTponoreHes Pa3paboTKa neHTbl BpeMeHU
NPOUCXOXAEHUA YENOBEKA

Paspen 4. dkonorusa

OKO01 dKkonornyeckne GpakTopbl u TecT no aKonorn4yecknum pakTopam u

OK 02 cpenbl XXMU3HN cpeaam XM3HN OpraHM3moB

OK 07

OK 01 Monynauus, coobulecTsa, CocTaBneHune cxem KpyrosopoTaBeLLecTs,

OK 02 3KOCUCTEMDI NCNOAb3ysA MaTepuasbl NeKLUN

OK 07 PelleHMe NpaKTMKO-OPUEHTUPOBAHHbBIX
pacyeTHbIX 3a4aHWNN MO NepeHocy
BELLEeCTBa M SHEePrum B 3KOCUCTEMAX C
cocTaB/ieHMe TpodUYEeCcKmx uenem u
nupamug, Gromaccbl U sHeprum

OKO01 Bbuocdepa - rnobanbHas OueHunBaemas AnCKyccmsa

OK 02 9KOJIOrMYecKasa cuctema Tect

OK 07

OK 01 BnnAHmne aHTpONOreHHbIX Tect

OK 02 dakTopos Ha buocdepy MpakTuyeckas paboTta “OTxonbl

OK 04 npoussoacTsa”

OK 07

OK 02 Bnnanme coymanbHo- OueHnBaemas auckyccua

OK 04 9KONI0rMYECKUX GaKTOPOB Ha BbinonHeHWe nabopaTopHoOM paboTbl Ha

OK 07 BblOOp:
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340pOBbe 4HE/NOBEKA

"YmcTBeHHas pabotocnocobHocTh",
"BanaHne abnotnyeckmx ¢pakTopos Ha
yesioBeKa (HU3KMe 1 BbICOKKNE
Temnepartypbi)"

Paspgen 5. bBuonorua B XXnsHu

3awunTa Keica: npeacraBneHue
pe3ynbTaToB peLleHns Kencos
(BbICTyNNEHME C Npe3eHTauuei)

OK 01 BrnoTexHoNormm B XXn3HU BbinosnHeHWe Kelica Ha aHaNu3

OK 02 Kaka0ro MHPOPMALMM O HAYUYHbIX JOCTUNKEHUAX

OK 04 B 061aCTN reHeTUYECKUX TEXHOIOTUN,
KNETOYHOMN UHMKEHEPUM, NULLEBbLIX
buoTtexHonornin (No rpynnam),
npeacTaBsieHNe pe3ynbTaToB peLleHunn
Kelcos

OKO01 MpombiwneHHaa buotexHonorma |BoinonHeHue Kelica Ha aHanus

OK 02 MHPOPMaLMM O Pa3BUTUN

OK 04 NPOMBbILWAEHHON 61oTexHonormi (no
rpynnam), npeacraBaeHne pesyibTaToB
pelleHns Kencos

OKO01 CoumanbHO-3TUYECKME acneKkTbl |BbinonHeHMe Keica Ha aHanms

OK 02 6roTexHonorni MHPOPMaUUM 06 ITUYECKUMX acneKTax

OK 04 pa3BUTMA BUOTEXHONOMIA (MO rpynnam),
npeacTaBsieHNe pe3ynbTaToB peLleHun
Kelcos

OK 01 BuoTexHoNOrMM 1 TeXHMYeckme |BbinonHeHWe Kelica Ha aHaNu3

OK 02 CcUCTEeMbI nHdopmaumm o pasBUTUA

OK 04

HUOTEXHONOTUI C NPUMEHEHNEM
TEXHUYECKUX CUCTEM (Mo rpynnam),
npeAcTaB/ieHne pe3ynbTaToB peLleHns
Kencos
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